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(57) Abstract 

A method for monitoring the transcriptiona! synthesis of an RNA by measuring the fluorescence of a probe consisting of a pair of 
oligonucleotide probes, i.e., a donor probe labeled with an energy donor fluorescent molecule and an acceptor probe labeled with an enertiy 
acceptor fluorescent molecule, and having a base sequence hybridizable with a part of the base sequence of the transcriptionally synthesized 
RNA to thereby conflrm the initiation and completion of the transcriptional synthesis of the RNA and the synthesis of the tiill-lcngth RNA. 
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m\H -r s DNA ® ^ffiici^y ^ ^ i^nii o r rna ^ t- § j^jii ^ v ^ ^ „ ^^m^j 

RNAfr/Zio^Jil^ RNA7tf.;.<^-tftt^ 7-D^-^-i:j:(^n:5 DNA .h®ft:^cD 
i^SIB^ijtCM^ Lfe^. t§M DNA ±tD-fe^f#j*^g15{.*/:;?)^ DNA (T^ik&hmmmtn ^ 
^b:^^KH-;>^ (NTP) ^iRDi^^T» RNA ^^Ml"^, ^ ^ 

DNA c7)^lfV*ve>^n^o -^7D-jliE®Trt^;Sj;t;{i DNA ±(^t.'f:a£CD$^i^ 
RNA ^^^t-^;^'^^^^) RNA ^U^^-- tfh^cDMa^J@-T. NTP ii:t>'r?>! 

DNA <£ie;>g^-rSo 

ifi;^T-(i!^¥.MM-T$.i:.^i:L^d:i.>T7. T3. SP6 rtf p< ^— tf:£^,j;^ L.^.^ 
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^ ^ww-fy-f^m. u i)j fornix- WM^j^m^ RNA i:®^ ^ >y rmm 

5 ^UV-i>'0.'^(DM^^'^:fi-&M^'^i^M^fTT ^ T:i^l<^f\]^^ '^t^'C^^ ^ (Current 

Protocols in Molecular Biology. Green Publishing Associates, Inc. and 
John Wiley & Sons, Inc. 1996) o 

ct < f r ^ fi) (3 li. f;l?^fi D N a R N a 'J p< ^ — fe* © fthb ^ h*^ 7b- 1 ^ t"- 

R N A ^Mm^. 2 6 0 nmX<Dmii^iM^n\^^f €> c )y.h'6Mk^<Di^}j!lR N 
A^,i/{p"ti]tJ(IUT(.>SCIi:^5is^.-r^Ci:*-'MST'fe^=, ^^(C. ^pJc^nfeRN 

20 Ai^'^^.W:o:>^<DX^^^t^m%^ir^t^^^^lt. RN A^lTlimbfef^l-i8:';c-a/k 

25 t'^:^j^'2'^mtt^^(DX^^o 
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2 mm(Dru-y'ifn-.-(Dm^i.zK^.^zmm LTm^ xt- s ^^^^ 

m^;.^^ h;U^.g^Ybr^C^^^,JfflU^.^^r'^^S (Cardullo, rI et 
al.(1988) Proc. Natl. Acad. Sci. USA. 85 8790-8794. USP 4996143) o CO^ri- 

i>3 >§*>C^^CV^(Chiang,M.-Y.,Chan,H.et al.,J. Biol.Chem.266,18162- 

18172, (1991)) o RNA.I■.■rrp-r;^,.v^^r.;^vx^5M§«•^c.^«) 



U-S/3>U (Michael Zuker and Patrick Stiegler, Nucleic Acid 
Reserch ,9, 133-148, 1981) . ^a,^m^nt:.mmzi,,.x^u-^t^;^^ ^ 

il^L. ^^°-^^RNAi:©y^^7■.;^^XcD;tM^^g^fKJ{c^iir^LTl^So 
R N A ' 1 a^- ;5r (C J; I? m ^ n f^ij i M fi;- ^ n T t > I ^ o 
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10 |2lT-feSo 

E13 B ^n^ncDrD-7■;!pV^^ iS''^ X f C ^ (I ct 0 f# n ^ X 

1214 yK^B^{3^^^-^-^F«'<75m^^^-rElT'^?>o 
20 I§J 5 >-t: h PijiZ-l^RN Al^Jj3(i-&i^'N^-^— 

El? 2M0Dmyd#JSXD-X-C% 3vi^^^-^ U>^'-r?)iI^t^iBil:iir^-'^ b 

25 E18 9 6y<Xb- h^>lj>/^fe'Y >tf h Pfe¥RNA^fi5t/x;.c.^^-^-^M^^fi^^ 

ijJc^t^-fP^l-e^^o 
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m9 4im)uzm^^=L^-jj^^izx^. ^ >^ham^.i>i^.cDmm^mzti^ 



A^W(mLTOD26o ^ ^^t^'im-RN A(D{^f3jimcDmm'&<t^fjkTm-^$> 



^ hJU.[:o:>2-D(D}l^&X'<Dm'yt^mtt (la/Id. I d : 515nin (7)m)t^;t.^ 
Ia:670nm (Dm^^it^m) <Dm^^^<t^.i^Tmx^ (H 1 1 . (^j 1 4 . H i 7 



X(Dmyt^}iltt (la/Id) c?5^nrf^Yb^.T<Lfe^cDT-^§o «fi(cJ:SR 

^* -r X fn5 c « fak- 1'?: u ^ V A d h . J < -r o 



I^ll 2 A ^^±^(7) XELF l-orc^ DNA ^mm^zi^x. 3•^tM7&m^ZJ^>( y i) 
Xf 5 XELF-3F XD-r^.|?ci:5i;M^^c(c«iLT> Mt^X-^^ h;u®|^ISf^fb 
^vfJ^b;fe,^S^:^,T^riIlT-$>So I/Id 515nm (Id) T-M^^-fb 

^ntzmyt-^Mfiix^ho mi2B. mis a. eii 3b. lv^ii 5 a, lai sb, 

111 8 A, mi 8B, fgjl 8 C(7),||!^iliiti^,(RJMo 



(511 2B 3'>k5SdJ^^^Lfc XELF 1-aCD DNA ^MmiZLX. S'-M^^SimiZJ^^ 
X'J^VXt-5 XELF-3F Xo-X:g:^7}:j5i;,t;?f^(c»UTm)tX-^^ hJlCD^. 



Ell 3 A XELF 1-a® DNA ^iliLKcUT. 5'^ii5£J2(ZM^ :/ U 

xfi. xELF-iF y'o-y'mamKi^mzmm\.xm'Jt7.'-<.^ V )io^m^^^it^ 
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HI 1 3 B Z'Mi%t^^':k[^tz XELF l-aco DNA ^«-!(CbT. 5'3feiira3i£a(CM ^ 

7" 'J ^' X -r ?) XELF- IF y'n~y'^m'^i3i!,'6mt.zma\^x'M^x^^ hJKDm. 
Ell 5 A miMmsiz^i^^xm^titc. 'y-e^ti: t^^ comm dna s;^J^<^/z4.i^?rco'm 

10 HI 1 6 'tMmm 6 tz^jvNT^ u ^ 3 —^wjmmcom'pizm^ rna 

L T V ^ 2) C ^ fflk" ,11 ^ /j'n -mi T- ^ 2) o 

KI17 5'^^ift}3£Ja^3/^-r yj ^'-r x-r?) xelf-if F::H--ro-x. xelf-if t' 

^-ty-'p-yu — y^m^'DNA^zML. ^JVbtXZOO. 400. 800 f§»bfe^ 

15 mi 8 A XELF 1 -aRNAhXE L F-lFXo-X^fc{± XELF-4Frn-:/>£ 

1 : lT'S•^UT/^-rXU^''rX$-^±^J^5rY(7Dm?tX^^^;^^D^iigm^/f<■r^^lT- 
^ o 

Ell 8B ^'-§7xiic.;r<^ic XELF-IF Xp — X<I:M bTlii)tX^<:7 h ;i/CD,^ns'f'^'fb 
20 I5i:|l BC m^KJit^miz XELF-4F Xp — X^»l bT^T^X^^ h ;i/C7)Mll-?f'^ft 

25 Atie^'j - gfj (c b T M ^ X u ^' -Y X -r ;g> \^-mm ^4ir^2 mm i ffl<D ^ u 
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yo—yt. ^^"Ji^—T^-ty^—m'/t^yi^-^^^jiit^titzTi^-ty^—y 

o - ^ <i> § ^ti H3 r p - r ® m ^ ^ ffl ^ f - ^ C h J: D . hIj^ILI R N A $5 ¥ ^ 
PUJiiJ^s ct 5 HUHB R N A fc '>J ^^'^i-r^ys^m^ t" -5 ^ <Z) T- ^ i) o 

-y^-yt. :^^^ji^^—T^-\iy^—m.^'^^-z:^-<)i'(h^tifzT'^-ty'^ — 

- — -r ?£<&m4:--r ^ ^ ©r'$> § o 

J: I? H^^ U < {i. •/t5:^nj]{i. R N Ailiii'-ilSj^^Olfl^^. iiff > '^±R(DRN ACD-^ 

a^^'E-^-r^lj'ik. ^ ibizlMBiJit^izjii^^rjUi^ti^^RN An\(D^M.s vc 
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w^EL^siti^m^n 5 R ]^ A<Ditkmtm\(D o-ib'}>ts:<t^ -ucDmrnm^^L 

.{ci!E^UT^^'^' r'J ^"-f XqIft6:&l|i»ia5'"'J<fe*t-S (111 A) o mmru — zr 

m>t7!)^'i2>|ii$n^(l^l 1 B) (Cardullo, R.A. etal.(1988), Proc, Natl. Acad. 
Sci., USA. 85, 8790-8794)o mm:^^>)\y^—^m\±. K -b X^ — h 

■r^iD-^. itiffdxp— XA^/N^ xu y-r xuTi.>5fev>h^(c{i. Kx-cD-m^t 

i^o n^JMBXo-X7^)5/^'r X>; ^VXU7tii#t{±. Y±-<D'^M±Wi<tjiKiT^ 
-bX^-®m)t*^?i< 7S:i)o Lt^A^'oT. KX-(D'iiiyt^m ( I d) ^X^-feX 
9 —a:>mmt]il (la) CDi:ti^^h?>ChtcJ; 0. liijcidXD-XTb^'M^ XU y 
^ X -r ^ ijIjIBR N AcD^5^p^d^iJ(7Di^/:ri:«7)fi]5jiJi3 

8 
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m 2 izm^m ^^ ^ n s o (c , m'i^j^ii^ ct ^) r n a § t^/^g-r § iy.f,m ^ (c 

mmya-^:^mu^ntiM\--TX', RN A;^ U ^ 5— J: y) R N AK^m»J 

{4*^'^;jjc^n^fc-r<j^^^icrp-rAVN^ ^i;^vx-r§o u^tip'ot. 1112 
izmx^m (c /Ts^ nfe mi] -r^t. rna tm^cDtLmm^ms^ Ltz'mz 

^n[(Dya-yffim^i<zRNAo^-mzmmLX^urw^XT^J:ot.zm 

-yt^^^K)izmnx^uy^)y>(x-r^m'^{z\t. mim^:x.^.}i^-;^mt' 
fees mm i^'h^ <rj:i^mnmzm^x-^^ h mz -m^ t^mm ^ n < 75; ^ » 
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Y±—(Dnit^i^i>z.^n^-m.it'}iSii^ (id) ^r^-tr^— ©^y^^j^sic^sts 

m:y6^^Jg (la) <Dit ( I a/ I d) i: S d h h fS A-fi5c^nS R N Al:*-' 

("jii^^'j^Sr-fj-rsxp— x^^fflf?) ^-rs (i!2i3A® (1) -r"/T^^ns^^^5^) o :i 

-■r€>^h7!p'T-§SChii'5:?>o tb ( I a/ I d) ^H-$f/.yic;c«tUTrn 'y h Ufc ^ 
la/Id #icDli;^®i^${i:!|£¥JSJJ&®fni!liii®M^<fe^'bt3-ro ■T'feJbt). 

^^c^ ^;j3^^ti2)RNAcD4'fBia5^c?5ia?'Ji^^^^ XU ^'-f X-T i)Xn-X^ig 
fflUfch^tti (EdSACD (2) T-^^^n2irfI5^'» . RNAf^)jJc;S^&(7Df'l>.a^^ 
■r€>Cl^j!p*-e^-S^.t h^So ^figRNA©3' «JG3Z2(7^l!5ii5^'J 

(c/N-f X'J ^*-r X-r?>XD-X^{iHfflL/;th^{c{i (12^13 A® (3) T->rv^n?) 
^?|5:^) ^ ';i^:^:Rc7)RN A(Dl!ri5Jc^^-^--ri)C:i:Ai"MjH^T-$)Oo li'^/xJl&lis 
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So !|!ii^^;^;c7)5ijgs^ i^ir(i;ii^7!}^S^,;s< ?&:■S^f|-{c:IS^• 

^i)o -fSi^-^^ r)^MDNAS(c;5^tu-c. 1 0 (Mi/ju X. S h s 1 0 0 Of^-J,'-: 

X1^m^nrzRNA(,z^^^ XU^^t-^ XU^ }SlhtM^lzy^)-(Dyn — yt^tr-.^tL 

frU<^fi5c^nfeRNA(3(±/N^ X'j Xf Xd — Xjt)i?^?'£ U 
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^RN A*-'f;iSyDNACD 1 0 0 0 ff:?f,lST-CD^iG(^{1fAj(z:fcUT. ^^^^^ h Jlt^ 

^^5; < 55^2)0 x^tzt^-ox. ^AJcisi^soi^ r^^-^— f-sci h^cMLT^^ 

A^' jo C § i<7 <7)*;j JOJ ISPi ^ ^ — 1- S 

U T /J ^ ^iiiipfJ 13 r D — r ^ X. . >K /.tN © 1^ T CD -Tj to£ 5& ii'f^fi^ iSP^ ^ ^ - ^ — -r -g. C 

^<£E!fKJi:1-^i:$t3(±, $tH?iD N A^::^LTAMlJ(crp-■7"^]!JP^n(i'J:v^o 
h 2^ M ff^] ^ffl M f J^J Tj: i 12 ^ <fe o ^ (7) n . I^V (c fliij (i v ^ „ f ^ ^3 1> ^ 
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-m^'jyrt LT«. B O D I P Y?F. (4,4-difluoro-4-bora-3a,4a-diaza-s- 
indacene ^U^zL^-rn-yxm . U-fe -f >^<, ^-V^y^.CDm 

Cy3, Cy3. 5 (Amersham LIFE SCIENCE . FluoroLink. Cat.No. PA25001 , 
PA23001, PA23501)^^ctJ^D-^-^>;^)^^/.^L.V^o 

*J c ^ o M - ! 1 'S: U > 3^7 - T- afe o T . r d - ^ ^ yjc ^ Id f 4f ^ § M 
U^VX^r^^|-eafen(i*J;V^o Mf*:ft^J(c(i:, RNA. ^l^ ;^ p ^ ::r - h U 

•r^i5mz^\^x\-±'i^\zmm\-tu\<^o mmm^f^u^tmi^m^^L <{^m-^mx 
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^ h ^) x.7.7')l^-S'f(D^nlyi.t^U^\.<m^^hnh (Edited by F.Eckstein, 
Modern machine-aided methods of oligodeoxyribonucleotides synthesis, 
Oligonucleotide and Analogues, IPL Press ,1991) o 

y) ^^.>;l,_ { 2 - 1/ T )V) - (N, N - i^-f V 7*0 bVl/) -7^;:^7f:D 

TX'^'^ h*. ±rldft:=^^ejclK'f{3[l]lf?ficfM-tr^?.o CinfZct D :t U =i 7 ^ 

0^ 2iMc?)'>g>tt2:i^*^^?s ul.^1^@>t^rKJ':?:5PB^icIS£^h yyohru-y^mw^r^ 
>tc^ [1^ -e ffl ^ n ^# ^ m ^ ai'i 5^ ^ o V > T {i $ij i5i {± >&: V ^ o (Dm. ft m 

viW :S: h ( i ^ <b\il 'di ^ 1 ^ cfc o C c }1 ^ n ^ C (i . X ; u Jf^ 
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¥ R N A i^' 2 ^ e, ii > r .J > ^ ^ > 1 0 mm^jit^ mm 

3(if|«^l^ffi7(cj:f). it>r'j>^oii^lK. rgMfii^{iW^nf#i,o ^fzUm 

t- t) ^ . fliiJligi^^E.: 7 (z J; 0 gS:ai ^ n tz 'J^^'M ^ ffll^ 4o J; rM/^® r p - r ^ l> 
r;^^gMf|•cD^;5!oRNAi:rp-:7•(7)y^^:7-.;^^xW:&KS^bT^,J;l^o ii 

bfcrp-7-cDMiri^»iiu. ii^^^rM{c#is!UT7-p-yvM^t^!|i^bx. 
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^MI^B 8^(7)t|xiA5^ f-m-^'r — ^m^W. 8 (^j(7)gc!M^ic-Ni3'tt 

D to .lait ^ nx V ^ ^ r D ^' ^ A c T ^ a wm (c t j ^ c ^ ^) "jfigT ^ 5 o 

^;t:(±A;j^ayb-^A±»-r-SCh(cJ; 0. -!t>r'J >^|ja$^ ixJ^-v-^JCT) 

s * D to iHts ^ n T V ^ ^ / V p< - ^ ^ . Fju iidfiiiJ m ^ f^j iicita^ it ^ <=> iVc 

S T C7) m ^ vnji ^ b . iliiJ ^ 7=-' - ^ ^ >]?]■ fidfli'Jfitll mm9^(D Hcimil ^ C gBtt , ^ ^ o o 
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(atp. gtp. ctp. utp) . ^mmmmm^^^n^. z.n^<D 

SiiSr^Je tc R N A;|f U ^ ^ --If S ;t (illg; D N A ^» t- 5 C i: T-^^^^^ 

~iy^^--&Wi(D-^mm^mx.xmi\.tzmz. m^m^^^^ hizn\.x^^u. 

■9- > r .J > /7-(i T^aUT ff -5 C ^ nj T- S L . F.I fjfb L T ^ J; I ^ o m-^mMm 
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jgM*^tb-tt>r'; >^"^nfcisi4*^' r-y->r;i/A±?4ivv3 >j <7^^m.(Dm\-^ 

^^ij^-r^h^ (15(16) 7 l(i h':^-<^'il')ts 7 ;i/^-2ttT^ 

mi-M ± © m ^t-ff iiH 7- P - 7- <S: filiffl b T iS: CD P^^^ft i: R N A(D^^ ^ |nj 

^ (la?) 7 1 7i';i/^-2(i2M!r!©r^-b 

9-(Dmt^^ ii^fiM^^ ?^ 31 ^ -t^- ^ ilit .K.^iK ^^^liS"^ % CD ?> o >t ^^^ifi 

^T'jfiij:^^ nfe^^?^)^ ( E M 1 > E M 2 E M 2 ) tt. ^n^nM»^- >y h 

my6^!fe/^lt (EM2/EMK EM3/EM1) mm-^fi^o ^fi 

^^{c. )JiJ(7)l^^;f^i:U-C^ 151 8 tc. 7t^>fBti;jCf^t)?)>^-^*^{iiiilJUfc^^'^P7- 
^ >:5f i>3 >^t{i^ 96 7* b - h <fe ISl ^"T * (75 T' ^ D . *^o<>:^f- 
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A*'31:{R^nSi;s 7^'>'U^-(i>fe$|l|.J:(7)^;i/^— {cgiii-tr-y h^ti^o :L(Dt^- 

±Mm^M^m.x. m^ytiy^yiy— h \-.(d i -Do^mn (5'o ^wmt^t. m^t 
itmzj^yr^ ^^-p^^m'oxm-:^my ^ h\^]izxK>. n^om^kco 

^^^{5^^'■|J(c^H^T{ilE'^j■;>:J;a;(Z5^^^D N Ai: bT{i-r-^T XELF 1 - aD 
NA^^fflUs XE L F 1 - aRN ACD^mi^jiB^^-^ U >^'Ufeo 
i^'^(i4^:T Ambion i«hS-^, MEGAscript T3 =*r<y h ^liliffl L;to 
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-f > h* I- umW-ELnBiW^'y h (Ambion MEGAscript T3 kit) p^jcon > h d 
— ;U DNApTRI-Xefl ^Mmm EcoR I T-M. l<J 1.8kb (75 XELF 1 - aDNA ^t|ji 
fJitlUTfeo ^CD DNA f^M-<£ pBluescript 1 1 ( STRATAGENE TOYOBO |tcfc»3A 

D— n>^L/, pB lue- XELF 1 - aCO DNA (r^J 4.76kb) o ^ > t' h 

n|5i:j^rtUc{±. pBlue-XELFl -a(^ DNA ^fb=iJ|i»3^ Smal T'MUTim>K<Z) 
DNA bfe^CD^iiliJIJ l>^co ^fes -r > If h P^¥;&£UC-^ffl bfe NTPs 
lOxTranscription buffer^ T3 RNA 4^U^-^— Ambion 4±s MEGAscript T3 
kit cDrtjJ:^^i^fflb;^co 

E L F - 1 F K:)-- T-P-T^. 5' -B0DIPY493/503- A G C C T T T T C C C 
ATCTC-3' tt^ X E L F 1 - aC7)i;ISi£^'JS-^(GeneBank Accession No. 
M25504). 184-199 CDi^m^mi tMimmr-^ . B0DIPY493/503 fe*^ 5 ' 
3lS i Ifd ^75 A T' ^ b (?3 1: ^ o 

XELF - lYT-^-^y'^-yu—ys 5' -AGGCATACTTG (CyS) 
AAGG-3' (i. XE LF 1 -acDJiU%MJ#-^-. 200-214 (75i|i|feiQ5''iJ 
MrKjTfeD. t^^Qyd-^m^lMcohlW. (G^A^Pb^) T-*g^U/i*)COT'^?»o 
(b)RN ACD4'F^SP^ODiiiA!;fld^iJh^M6^^i^l«5''y^ : XEL 

F - 2 F — 5 ' -B0DIPY493/503- TCTTGATGTATGT 

GC-3' (iXELFl-a (Di^mmm^-). 566 - 580 MLmm tmWm.-C: 
^f3. /b^o B0DIPY493/503 fe^:^ 5 ' *5|fi(DTT'$^-t%Lfc4)®T'^2)o 
XE L F - 2 FT-^-fe^'^-rp — 5' -GGTTGTAACCA (CyS) 
ATCT-3' (iXELFl-a CDi^rnm^m"^. 581 - 595 (Dm^im t fll 'flii 
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E L F - 3 F }^i--y'a-y\ 5 ' -B0DIPY493/503- T T A A A C T C T G A 
TGGCC-3' itXELF 1 -ao:)ir,lMmim^. 1504-1519 CDigSSa5^iJ 

XELF - 3 FT^-^zy-'^ — y'n—y, 5' -ACCAGTCTTTT (Cy5) 
ACTA-3 ' {iXELF 1 1520-1534 (Dikmmt^ 

id) RNA h/^^:/>;^VXU{c:<t.^i:^j®^n■5 7•D-r : XELF-4F 
y'a-r^ 5'-B0DIPY493/503-AGTACCAGTGATCAT-3'{i XELF l-a(Di^mm^ 
y-. 346-360 CDmmmtmmii'mK). ts^-o BODIPY493/503 ^'Mmo a 

XELF-4F r^-fer^-rp-r. 5'-ACAGTCAGCCT (Cy5) GAGA- 3' XELF 1 
-ocCDi^^mmm^s 36I-375 O^AM^iJ^ffiMrffj-e^D^ Jtpo Cy5 

(e) c-FOS \^±—yu—y/ c-YOS T^-^r^—yn—y : c-FOS h'f--r 

n--r. 5'-BODIPY493/503-TCTAGTTGGTCTGTC-3'{i c-fosR N AO^auSci5?iJ# 
■^^ 662-676 ^^Mef^)T-^fei5. 3?PO BODIPY493/503 fe^^ S'm^fiO:) A Trife'i^b 

C-FOS T^-fer^-ro-:/, 5' - GCAGACTTCTC (CyS) ATCT-3'(± c-fos cDl^ 
mm^^J. 677-691 ^^^]MfKJT-S)D. CyS (f-ik^^i-gacD'fiilffi (ChAcT) 

(f)XELF-5F rp-^:XELF-5F ^ -fe r ^ - r □ -7\ 5' - ACCCAGGCATACTTG 
(Cy5) -3'{i XELFl-aRNA c7:>igi<yiiB?fJ#-*j\ 204-218 (Dilimmtm&^X' 

feOs 7b^-3Cy5fem<£ 3'«OG-tr,=^>!i^L;t^(7)T"^i)o 
±HBrD-7^t75^fi!o{C{itli!j^eJc^|(i:. Per kin E 1 m e r tt(DM o d 

e 1 3 9 4. ^/i{iP e r s e p t i V eic±(^E X p e d i t e Models 
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'#JS D E A E - H P L C T-^J^^ITF- i^^^^m L feo Umm\± 2 0 ~ 3 0 ^> 

DEAE-HPLC m^^y^^) : 

A : 0. 2M HCOONH4 20%CH3CN 
m^n^B :1.0M HCOONH,20%CH3CN 

:^3^ A : T SK-g e 1 D E AE - 2 WS 4. 6 x 2 5 0 mm (ill V— (^*) 

»fifit: : 0 . 8ml /m. i n 
: 4 0 »C 

B^-vi/j-> h : 3 5%-8 5% (2 Omin) 

C y 5fem^^^^;i/{bj^/.£; 

- (N, N-i^-r v^D t:*;i/) -T^^Tt^PT ^ y-r h (T F A c-\^-9-y — ;uT 

^ ^>:ii;i/-x'— i^^/'?>'f:±!M,Cat No. 400808) > i5ctt>"Uni 
-Link Aminol^odifier (CLONTECH Laboratories, Inc W:. 
Code No.CL5190-l,Jil KlEUl:^) ^±W.^ W]^mmtmzm\\ i^t^io 

±xn^ntz-W\^tz^')ZJ^^ ]^7i-^\^^0 . 5M NaHCO:,/NaH 
C mmm {v^9.Q) 2 0 0 1 {cigMb, Cy^£il^& 1 0 0 A 1 (I f^i- 

U> *;54;i&®fe^^R?it-:&b;to RP - HPL C (B 5'^i^Ji> h 1 5~ 6 5 % 
(2 0^) ) X'^mL. 2 0-2 5 <ryH)6:(D\^-^ (Di^^^^l^Ltzo ^^^m 
SI T- 2 6 0 n mCcnM*«fe ^ C -y6fe^cDi!&iR;5p*^ i> C h i&fitE^. L^co 

R P - H P L C mm CIS) ^{^ : 
vg^r^ A :0. 05M TEAA 5% CH.CN 
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?MB:0. 0 5M TEAA 4 0% CH,CN 

*^A:CAPCELL PAKC 1 8 6 x 2 5 0 mm (^^^ (^^) ^ttli) 
»ftfi : 1 . 0 m l/m i n 



: 4 0 °C 




- (N, N-v-r vrntvi.) -:t.;^;t.D7'^^v h (TFAc^^Vy-JlT 
^ > >:f3-) . ijJ:r>'Un i - L ink AminoModif.ie r :a:±ifd 

rm-^mmtmzimLfz. nhss2. smg^aox^i. EDAcsmg^ 

5 0/il®iJ«(li7k{cfg|fb;to Cinfz. BODIPYrph:7r->a§lnig^5 0 
li'iIL/z:?h>;=i-?^U^5^ K^O. 5M N a H C 03/N a H C 03 

(PH9.0) 3oounzmmLrz^<Dtm^L. ii^ux -te^&ufco /^d^&rt 

RP-HPLC (FITC; By^>>:n>h3 0~8 0% (2 0^) ) T-.H/f 
2 5-3 5^>f^mOf-^^^|5iLfeo ^>fc-yt/^.T|-T' 2 6 0 nmlzmm^^ 



Eli&m. F4500 ff$5>>em^^fef^It^M;+JL/io 480nm X'fimL. SOOnm ;tP6 
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^MA(o\t^>m. mmit^m (la/id) h\^f^o 

mt.mw^]^j:i^mm^^'D2mmim(Dru-y (xelf-if k-^-^d 

— r/XE L F - 1 FT^-tr^J'-rp — 7') ^{sliMI tfco m^MDN A^mx.^ 



ATP. GTP. CTP. UTP 75mM 
XELFl- a DNA 6pmol 
10 X Transcription buffer ISjul 

XELF-IF ( K:^— rp— r) 2578pinol 

XELF-IF (T^-tr^— rp — 7") 2577pmol 
T3 RNA^U^^—- tf 15// 1 



i;3i5^;i/t:p:7b— 7^^.- h (DEPEC) 150/^ He U/io 

■- -^^BtPufllSC 1 -rojSJi&M^43"5lb. 20inM EDTA Satf IXSSC ^ 145 //I 

liiTfe^^^ h;WlliJ^^^frofco 5 2 0 nmfJifi; 

K:^-rp--7-i7D Bodipy493/503 iz^-^ < 'nX'Jtt^m^fi. 6 7 0 nmf^?ii 

Vt-oX Bodipy493/503 iz-M^ <m^tm'P C y 5 C^-^ <m^i±m:X\^tz 
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10 



15 



20 



25 



(1119) o ::i> hn-ji'^WltLX. X E L F - 1 F K^-rn -^/X E L F 
^ii^i)tzrj:K^2nmim.(Drn-y (C-FOS \^±-yn-y/ c-FOS T^-ky- 

■r^cii:{cJ:^3::|:.l;/z*c7)T-*^o 5 2 0 nvrKDmit^l^ (Id) h6 7 Onm 

(la) ©It (la/Id) ^MjJSlN'fP^iC^tLTro h Lfc^ODTip- 
EI 1 0 B-eS5?.o 



-^[^;^f^r'iJS^c 5 //l -ro^j^;M^^>tfscb. 1 4 5 //I c7)>!^jS;f?±jif^ ( 1 5 /zl CD 

5M NH^0Aci3J:r>'l 0 OmM E D T A h 1 3 0 /z 1 ©S;' t* P ^ - 
'■n^^-h (DEPEC) M«(^?M^r^) ^»UT. JgJ^i^f^.ih^-frTtio ^(D 

;b7^;uzj-;i.YMicTRNA^lHliRUfco III45iLfeRNA?M'#;(i, 2 0 ul (D 
DEFECmm7kl>zmm[.tzm. 2 e 0 nm©il&7^JS(3ct:f3RNAfi$.j<&?)7^c„ 
R N A 1 ^ isi/;&II#P^ (c ;ir>J b T rp h b CD A^'Sl 1 0 A T ^ o 
El lOAhU 10Bc7)j;biK7tp«b. m^X-^^ h;bgfbi:RNAi%J5Jcfic7)r^'fl:{±J; 



(':Mmm 2) 




2t^;^fiitC ct^RN Ai|IZ;¥^J[;J(.;5ji&®^:z:^ ij yyit. &l}\]t ^yn -y(7)RN 
A iiT- C7) / N ^ r >J ^' ^ - ^> 3 > |a5{)y: (C itiiiW- L O o 
Sl^'ili^iJ 1 T- . T-p-r^UT. RNA(D5' i\<iM&m (184-214) tmM&O 
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^iSimd5?'J^^bo;r U =17 ^ 1/7)-^ K (XE L F- 1 FrP-7') ^mmLtzo 
^^t^mmt^tclsblz^ RN ACDipYSmM, (566-595) tm(^jti:i^mm^ ^ 

5 oXE L F - 2 F^D — RNA(7)3' ^miUm (1504-1534) tmmtj^ith 

mm ^^boxELF-sFT-D-r. sfiHi^ibfeo 

XELF-lFro— 7\ XE L F- 2 F^D — X E L F - 3 F — ^(75 

3 m<7) ru—r^^ tc mm u ^ 3 ?^ficDiS)i54 r n a 

10 <'l£^5^;.c,^rt^Dm/JJ<;> 

tm 1 : XE L F- 1 Frp-r 



ATP. GTP. CTP. UTP ^ 75miM 

XELFl-a DNA O.SpmoI 

10 X Transcription buffer %jul\ 

15 XELF-IF Yi'—yu — 'T 430pinol 

XELF-IF T^-fer^— 7°D — :/ 430pinol 

T3 RNA rtf U / ^ — fe* 5Ail 

DEPECMtKT- 50/znc bfeo 

2 : X E L F - 2 F rp 

20 ATP^ GTP. CTP. UTP =^ 75mM 

XELFl-a DNA O.Spmol 
10 xTranacription buffer 

XELF-2F Y± — -ru — 'y 430pmol 

XELF-2F T^4z7'^ — rp — r 430pmol 

25 T3 RNA^nU ^ ^— -fe' 5^^1 

DEPEC 5ajIiM7XT- 50/^1 C bfco 
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MM 3 ;XELF-3FrD-7" 



5 



ATP. GTP, CTPs UTP 
XELFl-a DNA 

10 X Transcript ion buffer 
XELF-3F h'i-—yn — y' 
XELF-3F T^-ty^ — ya — y 
T3 RNA Tff U ^ ^ — fe' 
DEPEG mmAX' SO/zUc Ufeo 



75mM 
O.Spmol 



5ul 
430pmol 
430pmol 



10 



15 



20 



25 



11 it. ^n^tKDmmz^i^^x. m^T.-^^ hJi(D2^(D}}iiS:X'(Dm^^ 
mt (la/Id) ^ischmmzMLxyxDy h{.rzi>(Dx^^o 3-D(DmncD 

^rjmjit:^(D^-^ ^)>yit. mm-r^yn-ycDRNALx-o^^^y^) v^-a- 



( mmm 3 ) 

XELF l-a(D 3'Mm^X^\^tzmm DNA t.^±mcDm^ DNA izj:.:h$m^!.-6^ 

ATP. GTP. OTPs UTP 

10 X Transcription buffer 
XELF-3F I'i—yn—y 

XELF-3F T^-izy^—yu — y 
T3 RNA ij A ^— If 



^ 75inM 

7/zl 
608pmol 

608pmol 
7>al 
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±tEmBmi<z3'-Mli'^t^ 1020 l^m^'JiLtz XELF I- acomm DNA. 
±^(D XELF l-a(D$Mm DMA ^^tl^tl 3.5//g ^jS;!]!! Ufcft. DEPEC M3.7J<T'^ 

[2I12As B{± 3'5feiii^7!)5i>::^U/i XELF 1- a i::)"ci:^Mc^ XELF 1-a <D 2 mm(D 

DNA ^ ^ n ^nm'^i i:^ u -r > s'^^iiAi ^22 / n ^ r u y x -r ?> xelf - 3f k :^ - r 

D — XELF-3F T^'ty'^ — y'n — y'^mM\^X-!}Xyt:^^'^h)\y(DBM'&it^ 

XOii^tz'DN A^mmtLX Z'M^TUmi:!^^^ ^'^ XELF-SF 
rp — 7\ XELF-3F T^'^r^-y'u-y-xm.^T.^^ V)\^Om^i'^it^Wi'/iL\^ 

tzm^. m^:^^^ hJKD'^ittmm^n^^^^ {m i2b) coizMi^. ^±l^(d 

-■Jj\ m 13A. B{± 5'*^^ifi:a^37^^ y^X-r^ xelf- if K:)--7-p- 

xelf-if r^^-fer^-ro— r^&fMUTie^t^'^^ b>'i^®i^if'/'^'fb<fevl:^£ 

^■^fj!ii^ tltc RNA cDfi^^fiSI^;i-^7ti6tC^n^-nSJi&ft(7)!|lfi'Q"-;Si^NM 20/il 
C 2U/>al CD DNase I l>al « 37°CT' 30inin ixJi^^-^rfeo ^(DU. :7 x y 

— ;i/ . ^ □ D;^;i/Atitia'i^t>'^ n D;^;;^A^lt^tjhJ^fJ•v^s -f V Xp b*;i/r;i/=i— 
itmzx^-.f^fj^^ntz RNA ^[I.il4Xb;to [IIiRb;fe RNA tt^m^.. 20/zl (D DEPEC 
MEIbXicMib. TiJU—:^^}im"^a7}^W}izxMk(D'^^X^m7TS^[^tzo T6±& 

1.9kb) (DRNAt^-^Jj^^n. 'X':k\ytz 

■t^tzubizit, m-CiUH^ti^ RNA CD 3'*Mii/{c^il^fi^j^rp-r^i|ii:g:j!x;;&rt 
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20 



25 



|J4) 

m^^-<^'^ h)it-^>mrzh'i—<Dm^--^m (id) (c^i-r^T^-trr^-co^ 

5 yt'J^fi^ (la) CDifc (la/Id) (z^tb, ^WfthH^tlfz RNA il^^ro^y h bTfe-Fifeft 

(^=<i^.lS^<7:)(l;m) 

"Ktldt75i|£¥;S;/ti?&{c XELF l-a(D0M DNA2.5Ag^ XELF-1 F 7'n — 
DNA {3^b^;H;tT- 1000 fSfi» DEPEC M./KTlfea^ 50/^1 {cb>^f^ 

jft m ® /r ^ n ^- n 2 . 5 /z 1 T o /X r-{}t & « 

ATP. GTP, CTP. UTP ^ 75mM 

XELFl-a DNA O.Spmol 

15 10 X Transcription buffe S/zl 

XELF- IF K^-rp-r 820pmol 

XELY-IY T^±y'^-yn-y 820pinol 

T3 RNA 4< U ^ ^ — tz' 5^1 

DEPEC MtKT 50//l{z b;to 



m^t:^'^^ h^l/^liJXf^Jis 147.5/zl CD 20mM EDTA ^^tf IxSSC X'mRl^tzm. 

m^x^^ hJim^^'iT-^tzo ^i-.-^rfjjt^nTt RNAfi{i- •SBtrBisc^^ufe'ii£''j: 

;^co ni^>fe^ 260nin(cJ:^^:5iT-{i. -Biii&y^fftc^^^-f^E-r U ^ 

RNA ?tir>;jj^tfjcDaii:i4j^=ff-i1((D 260nin cDi®^g!:^iaj;fi|^7S:M.'±ijS(1-:^tfo t:^S C 
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f ^ ^ :ii£ S fi ^ 7*^^ L K ^ ^ ^ ffl ^ T ^: ^ ^ ft U o 

hJicD^itfy^^^yt'l^JMbt (la/Id) ^^isds mj^Ltz^m.^-^^ RNA 

10 ('Ji^»J5) 

^-rsfctooD^focoTfe -ffe(?) ^i^iaiittc/N-f T^u ^vx-r2.rD-7■ 
a — y^ BODIPY493/503. XRITC CDm^^ty^tX. 3'>kiiflit3M^ X U Xf 
20 2m¥{ 1 '^(Dru — y^ B0DIPY493/503. Cy5 mK^-Biti-^XWMi^tzo 

XELF-IF \^i- — yn-y (5'-B0DIPY493/503-GCCTTTTCCCATCTC) 
XELF-IF T'!7-ty^-yn-y (5'-AGGCATACTTG(XRITC)AAGG) 
25 3'^ii^(cyN>i' XU^-fX-r^XD — X 

XELF-3F h'f--Xo-X (5'-B0DIPY493/503-TTAAACTCTGATGGCC) 
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XEU-3? T^^y^ — ya — y (5'- ACCAGTCTTTT(Cy5)ACTA) 



y6^.li(Dmm DNA. ^tzit 3'^^^^^^^ ^f^mi DNA ^v«U7^c 2 M^CD 

is^ T (Z5 J: a aig U o 



ATP. GTP. CTP. UTP 



Zi/ 1=1 



XELFl-a DNA ('x^) 
lOxTranscription buffer 

XELF-IF y:i-—ya — y 
XELF-IF T^^y^ — yn — y 

XELF-3F Y±—yu — y 

XELF- 3F T ^ty^^—yu — y 

T3 RNA rtf ij ^ ^— tf 

DEPEC MbkT- 50//1 {c U/io 



Ipmol 

820pinol 
820pmol 
820pmol 
820pmol 
5/zl 



±U.(Dmm DNA ^» Lfcj^t 



ATP. GTP. CTP. UTP 

XELFl- a DNA (Sclfeft) 

lOxTranscription buffer 
XELF-IF \i±—yu — y 

XELF-IF T^^y-^—yu—y 

XELF-3F Y^ — yu — y 

XELF-3F T^-ty^ — yu — y 

T3 RNA tKU ^ ^— tf 

DEPEC Mil7kT 50AncL;to 



=&75mM 



O.Spmol 
5/il 
820pinol 
820pinol 
820pmol 
820pmol 
5//1 
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■So II 15A c^M^;^^^ h;l/(d;^ eiOnm XRITC ©'iii^t^ifAnh 670nmr^j£ 

5 15B (Dlli)t;^^^ XRITC ®m)t(Dii^n(i:|l^^n^d\ Cy5 tcj; 

fsli/H T C h C J; o T. ilS^SJc.^lg^^ il^^feftCD RNA (D-^t/jJc^ PJIK'f (3 ^ ^ ^ U 

10 

( « j^'J 6 ) 

15 ATP. GTP. CTP. UTP =g- 75mM 

XELFl-a DNA O.Spmol 
lOxTranscription buffe ^jul 
XELF-IF rp— y 820pmol 

XELF-IF T^-fer^ — ro — y 820pinol 

20 

.|-,rdJ^J^:Nf-iSC T3 RNA 7t< >; p4 ^ fe' & 5//1 (E^l 1 6 : normal) »bfc$ii^-/x 
f6^^kt 2.5 u\ (El 1 6 : 1/2) » Life$E¥;S/^irt 50<a 1 slH b ;t o 
'■i-T^;:^^^ h;i/J: 0>]<«^Ac'£e^^^J^J:b (la/Id) ^R^^Haf^M^=felliV^-t RNA »K 

25 B^116{i, Tt<U ^ ^--lffi7:)%Ji'>^r?)i: RNA*fe^)iijc^.^^)^'J>UT^.^;to 

IE ¥- J5c ii ^ Tip' 1/ ^ M i > 3?)^ ^ mr^izit. bijit^cD m\ ^ %'). I ^ m mx-^e-^ ^) 
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( mrMm i ) 

J:jdRNA©5'*JS;ttjlii^^§Mff<]^ig;}|eid5^iJ:^^orp-r XELF-IF K:^— 

r p-rstFT-^-trr^-rD-^'^^^^M (5^>7-b-h) dna t-^sxel 

Fl- a DNA(C;;c.)L. ^;H:tT' 200 f^^. 400 f^?. 800 fS>^;f]n JiiT^^fc^JSit. 
50// 1 sSiJi -^.^J' h ;K7D|f Bt^-fb Ufeo 

I^Hiik DNA : Tu — y (1 : 200) 



ATP. GTP. CTP. UTP 6- TSmM 

XELFl-a DNA o.Spmol 

10 X Transcription buffer 5//i 

XELF-IF K:^-rp-r isOpmol 

XELF-IF :P^-trr^-rp-:r leopmol 
T3 RNA 4f U ^ ^ — t' 

DNA : -Tu — f (1 : 400) 

ATP, GTP. CTP. UTP ^ 75inM 

XELFl-a DNA o.Spmol 

10 X Transcription buffer 5^1 

XELF-IF K:h-rp-y 320pniol 

XELF -ViT^^-r^-Tu-^ 320pmo 1 

T3 RNA 'J p< V - -b- 5^1 
DNA : rp-T' (1 : 800) 

ATP. GTP. CTP. UTP 1^ 75inM 

XELFl-a DNA O.Spmol 
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10 X Transcription buffe 5//1 
XELF-IF h'i- — yo — y 640pmol 
XELF-IF T^-tzr^— ro — :r 640pinol 
T3 RNA^t^U ^ ^— fe* S/il 

5 

zm'imtf^^ \'i—(om^mmzii^f^'<n'Jt'mi^ (id) ^r^^-fer^-comTt 
17) o m^^mkizMi^'ivMrnizru—y^mMWytciWi'^ (i :2oo) . i^mo^mm 

trO la/Id #:(7)'^fb^j^}i;^#v>A^ 6msmMmt'Mit\^^Ji\^^o 

10 ntc^ DNA izM Lyu—y^ m {{^-m [^tzm^itm 4 iftPem t x-m 

;:^-<.^ b;i/{i:t:-fbbfco ccD^iil^JiRN AcDfr«:*^WMD N AC^U 200 {S^ 
40 0 {^-(7) Pel -e ^ C h T o 

- mm DNA (c^tb;'^M"Jlc:rD-:/^m>'JQb;t^^ (1 : 800) . la/Id mcDmtm 

$iiWxJi&(^*OTISP^<fem^X^;:7 h;i/-C'MJfigJ:<^-^ U >^-r 
20 '^nmmcom'^^j^tAt. s.j:t:^(Dmmm^^'e-'^ y^'-r^rzisbizit. mm dna 

iira-rojib^ 1:200 (ZsSXi£bs ^'»m//c,>©i^T*T-^^^ 'J >^'-r^fc»{:: 
(i, DNA hrP-^'cT^itS: 1:400 5ScV^{i 1 : 800 CiH^:ii£-rn{±*«j: U d 

25 ( ^M^'J 8 ) 
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XELF 1 -aRNA0 2?MM$=i>t:^-i57-v^a.b-S.3>(ZJ;oT 
r-JI'J U ( B Ny. V 7 h a: > - U > ^i!* DNASI S DNA - ->r > 

t^mti. (itatid^fJ^'-J- 184-214) . *3ctt>'rD-7^;{)iV\^ :;^i;^"^Xt(c < I,^ 

t-T'^Li^n^^^T^Ai^ji^^^M/: 346-375) ^^n^niifKU. 

XE LF - 1 F Yi—zru-r : 184-199 CDiW:^-f[|Mfi<]^limdi'-|J^ * Oo 

XELF- 1 Y-F^^y'^-yu—y : 200-214 (DmiLtmnm^^nA-mm 

XE L F-4 F Yi--y'u--r : 346-360 ©gl3{5i:fflMrKj^ijatra^ ^ Oo 
XEhY -AF-r^^y^-yu-y : 361-375 <7)5|5f4h^§Mfi^^m@E^ij^ 

XELF^ 1 F h':;^-rD-ri:XE L F - 1 FT^-br^-rD-r:& l)c=t 1 
{cfg^U;t?^Mx *jJ:?>*XE L F- 4 F h'i-—yn — ytXE L F- 4 FT^-t 

m^i^tzo m^^m 18A{C7js1-o XE LF - 1 FrD-r(cXE LF 1-aR 
tzixU XE L F-4 Fro-rtzXE L F 1 - a RN A^nu ^tzt^iZltm'/6 ^ 

:<[.rn:^^mrmVz}m:^^-^ji^~mjt^^^-orzz.t^^sLxi^^o -r 

titDibs m 18A©M^«i. XELF 1 -aRNA0:)2'<kmmt^(b,1^m^nrzt. 
XELF - 1 Fro-7{iXELF 1 - aRN AizX < y W ^ XT 
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?)*^\ XE L F - 4 F7-D-yttXE L F 1 - aRNAtcafeS Ki^U ^'^ X 

^ U >^'^£^fTofeo XE L F - 1 F K:^-rp-7'hXE L F - 1 FT ^ Hz 7° 
^-rp — r^^tf^^i^/<Mh. XELF-4 F K:^-rD-7-hXE L F- 

4 Fr^-fer^-:7"D-y>£^tf$E¥-j^/j&?i^^^n^-naiiiLs h;u 



XELF - 1 F F-:)- — rn — r^XE L F - 1 F :P^-tr 7'^ — 

XELFl-a DNA O.Spmol 

lOxTranscription buffer 5//1 

XELF- IF K^H-T'o — 7" 640pmol 

XELF-IF T'^-feir^— rp — X 640pfflol 

T3 RNA U ^ ^ — -fe' 5Ail 

XE L F-4F K:f--rP-ri:XE L F-4F7'-^7-b7*^ — rP-:7• 
XELFl-a DNA O.Spmol 

lOxTranscription buffer 5^6 1 

XELF-4F h':?- — rp — :/ 640pmol 

XELF-4F T'^-lzT*^ — yp — -7 640pmol 

T3 RNA U y V — Hz 5/zl 



lilfm^E! ISB^D J;t>'CtZ7f>-ro r^I 18B j3J:t>"CA^^B^e,^;5iet^tc. XEL 
F - 4 F^p — ■7'<&^fflU;feht{c^,. XE L F - 1 F ro — h $ 
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R N A LCD (^/Nf :r u ^'^ -y-^) 7!)-<7)MiR{±f£lr-t'afe ^ c h Tb^'^o?!? 

{ '^mm 9 ) 

h ^ K CD ^ T' Bi |g U o 

< fcti ffl L X D — X i: JfeSd > 

M'l'cbT^'N'r xu 37WX-raxD— X 

XELF-IF h':^ — Xd — X 5'-B0DIPY493/503-AGCCTTTTCCCATCTC-3' 
XELF-IF T^-bX^— Xo — X 5'-AGGCATACTTG(Cy5)AAGG-3' 

I^^^UT/^^ XU x-r^xo-x 

XELF-IF h*:^— Xd— X 5'-B0DIPY493/503-AGCCTTTTCCCATCTC-3' 

XELF-5F T^-bX^— Xd — X 5'-ACCCAGGCATACTTG (CyS) -3* 

RNA^(7)M^ XU >y K#:(Ci5l^T. Xd — X|iy(D-:$:i|C7)g|5:^(± 4 J^Sh So 

X D - X 4 fiti ;i] U ili^ 

ATP. GTP. CTP. UTP ^ 75inM 
XELFl-a DNA 6pmol 
10 X Transcription buffer lO/il 
XELF-IF 432piDol 
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10 



15 



20 



XELF-5F T^^-T^ — ru — -r 
T3 RNA -^s U ^ 7--tf 

DEPECMSyKT- 100 a 1 icUfco 



ATP. GTP^ CTP. UTP 
XELFl-a DNA 
lOxTranscription buffer 
XELF-IF Yi- — yu — y 
XELF-IF T^-fe-r^ — ro — 
T3 RNA 4^ U / ^— fe' 
DEPEC MbKT 100/il (C U^o 



432PD101 
lOx/1 



1^ 75inM 
6pmol 

lOAil 

432pmol 
432pmol 
10// 1 



(7D 20inM EDTA^at? IxSSC tr#|RLfef^. h ;Hl;>£^fr o ;to. 



X-rS^D-r^ffllNT^JSiiiSlKffacDrafZtie-pT. B0DIPY493/503 {djfe-if < m 
520nin (Dmt'Ml^iU) h 670nm la) ® ib ( I a/ 1 d ) fWi f/SJ C >t^t U T 
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mvm^ : 1 

^incDm^ : 16 

mom: 1 

h Tff p — : mi^ 
ia^fJ®|i!S1 : DNA 

Mm 

AGCCTTTTCC CATCTG 16 

: 2 

icI^'ijCOS^ : 15 
Mm (Dm : 

h Ttt D V — : ilLim 
(75 l-TiM : DNA 

AGGCATACTT GAAGG 15 

Mm^^- : 3 
Mm(D&^ : 15 

: MS? 
filCT^^ : 1 
h D - : jfrgiiJc 
Emm^'M : DNA 
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TCTTGATGTA TGTGC 15 

imm'} : 4 

ffi[l^''JcD:a$ : 15 

5 §m(D>^. : mm. 
m(Dm : 1 

MZ^cDrnm : DNA 
10 GGTTGTAACC AATCT 15 

Wl^^m^ : 5 
ffiCi^iJt^ Ja^ : 16 

15 nm^ : 1 

EmcDmm: DNA 
TTAAACTCTG ATGGCC 16 

20 

id^iJ^R^-^ : 6 
ffi^iJcDM^.: 15 

Em (Dm : i^-f^ 

25 h T}f D V — : ilTJi^^ 

gS5''iJOlin : DNA 
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ACCAGTCTTT TACTA 15 

: 15 

^mom : mm. 
mio^m : 1 -4im 

M,m(^mm : DNA 

Em 

AGTACCAGTG ATCAT 15 

Einm-^ : 8 
^mcDM^ : 15 

Em (Dm : mm 

Em(Dmm : dna 
Em\ 

ACAGTCAGCC TGAGA 15 

Em-m-'^ : 9 
§m(Dm^ : 15 

m(Dmi : 1 
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imcDnm : dna 
Em 

TCTAGTTGGT CTGTC 15 

fid^'JS-^ : 10 
la^'JcDX^^ : 15 

SiL^'^iCDmm : DNA 

gcAgacttct CATCT 15 

M^m'-^i- : 11 

: 15 

Mm (DM : ^tm 

Mm](Dmm : dna 

ACCCAGGCAT ACTTG 15 
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M-r :7 xr^i^mm^^t^ 2 11^ 1 mcd:^}- u 7 ^ u ti-^ k 7*0 -r 

;b ^- T ^ -b 7*^57 — ^)fe>j>^X' ^ ^;u{b ^ nfe T ^ -fe -7*^ - r p — h ^ ^ 

2. RNA!|izi'ir--^^!5cRj;£;?^4'©. iRG^^fig^ti^^cRNAOJ^^ie^'iJOD-i'ffUcyN 

^ — r' ^ 7* ^$7 — X- ^ ^; Wfc ^ n ^ -fe 7- ^ — r n — 7" h M 
HH:t U =1 7 ^ U ;r 5^ K 7* o - 7'®^^ <&?flil5^ f ^ C h (c J: . mMRN A 

fijcMi^Ts (c ct § fe^^fcjc^ n R N A ^ ^s-r ^ vio 

3. RN A^¥fVft!c;xJ^;^,(-tiO. l5¥-&^J(;^n7tRNA©i^^iB5^(JOD-g-R{c 
M ^ 7- 1; ^' X -r S i^yifeiiiyij ^ -r 2 li^ 1 tl® 7^ U 13 7 ^ u ^ ^ K 7° D - 7' 

;i/ ^— T' ^ -b 7*^5' — ^;i/-f[: ^ nfe T ^ -fe 7"^ — 7* D — 7' 5) S^ 
J: BuHdRNA^¥^/jj&/ii;^;{;jott5^¥(^)g^$f?h^±:RRNA^[5lB${c^ 

4. >t:' h D>iS'y:RN A^Ki!cJ5J;&0^-^-^fflT'afe-^T. RNAtS^^-Zx 

j^; ^ -5 -^mi^at-^m m.t. &J:c:^mmt=^^■^yy)lmf(^^'^xt^^>rJlmxT■ 
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